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Tuolumne River 1999
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Comparing Hydrographs

Tuolumne River 1903
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The IHA Software
• Computes hydrologic statistics that are 

ecologically relevant -- for each year, and for 
selected periods of record

• These statistical parameters are sensitive to 
various forms of hydrologic alteration by human 
activities

• Enables comparison of statistics between two time 
periods, or assessment of gradual trends over time

• Can be used to explore flow-ecology relationships
• Can be used to test alternative water management 

scenarios



Five Characteristics of
Flow Regimes

• Magnitude
• Duration
• Frequency
• Timing
• Rate of change













IHA Annual Statistics
(33 different parameters)

• Monthly averages
• Magnitude of annual extremes                   

(1- to 90-day highs and lows)
• Timing of annual extremes
• Frequency & duration of high & low pulses
• Rates of flow changes
• Frequency of flow reversals
• Base flow index



Tuolumne River, CA
1-Day Maxima
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Tuolumne River, CA
Low Pulse Duration
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From “Rivers for Life: Managing Water for 
People and Nature” by Sandra Postel and 
Brian Richter, Island Press



New Directions:
Environmental Flow Components

• Extreme low flows
• Low flows

• High flow pulses
• Small floods
• Large floods







Environmental Flow Components
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Environmental Flow Components
(34 new parameters)

• Extreme low flows
• Low flows
• High flow pulses
• Small floods
• Large floods

• Magnitude
• Timing
• Duration
• Frequency
• Rate of change

5 Event Types 5 Characteristics











Limits of Hydrologic Alteration (LOHA) Method

Extreme lows:      <10%
Low flows:           <15%
High-flow pulses:<20%
Small floods:        <25%
Large floods:        <25%

Evident changes in structure of the biotic 
community and minimal changes in ecosystem 
function

C

Extreme lows:       < 5%
Low flows:           <10%
High-flow pulses:<15%
Small floods:        <20%
Large floods:        <20%

Minimal changes in the structure of the biotic 
community and minimal changes in ecosystem 
function

B

Extreme lows:       < 5%
Low flows:           <10%
High-flow pulses:<10%
Small floods:        <10%
Large floods:        <15%

Natural or native conditionA

Limits of Hydrologic 
Alteration in EFCs

Description of Biological ConditionRiver Health 
Category



For More Information
and Free Software Download

• brichter@tnc.org
• www.freshwaters.org


